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FOREWORD

This publication deals with the federally owned land, suitable for grazing,

under the administration of the Bureau of Land Management, Depart-

ment of the Interior. This vast area—nearly one-tenth of the United

States—is highly valuable for grazing and other uses, and is a vital part

of the Nation's economy.

Valuable and productive though this area is, its full potentialities have

not yet been achieved. Substantial investment of Federal capital is re-

quired to bring this land to maximum productivity. Such investment

will pay worth-while dividends, in terms of increased forage, reduced ero-

sion, and greater multiple-purpose use of the area.

This booklet presents in layman's language the characteristics of the

Federal range and sets forth a full-scale program for its improvement.

Such an effort is necessarily a long-term one, but the Bureau of Land

Management is striving with all the resources at its command to achieve

the goals outlined here. The cooperation of all users of public land and of

all persons or groups interested in public land is sought to realize our

objectives of rebuilding the Federal range.

Director, Bureau of Land Management



REBUILDING THE FEDERAL RANGE

After more than half a century of misuse and unregulated use,

the unreserved western public lands had deteriorated rather seri-

ously by 1934. These lands, which became the Federal range,

were open to free access by anyone in a position to use them,

without control and without management. What was every-

one's business to manage and conserve became no one's business,

with the result that the range itself suffered. Too many live-

stock at too early a season and for too long a time, and without

proper range management and needed range improvements, re-

sulted in the destruction of much of the carrying capacity of the

Federal range.

This situation was changed materially in 1934 by the passage

of the Taylor Grazing Act. That act, for the first time, pro-

vided a system of management and control of the Federal range

to preserve and increase its carrying capacity. During the 17

years since the Taylor Act was passed, livestock numbers have

been reduced, in some cases to the safe carrying capacity of the

range. Use has been restricted to the proper seasons of the year.

Range improvements of various kinds have been placed on many

areas. With this management program, the natural recuperative

powers of the range have had a chance to develop.

Material improvement has occurred on the Federal range.

The downward trend has been reduced, eliminated, or reversed.

Positive improvement has been realized over a large part of the

public range.

Despite the substantial improvement that has taken place since

1934, the Federal rangelands are not making their maximum

contribution. Their productive capacity is lower than it should

be. In many instances, erosion of rangelands is causing substan-

tial damage to lands and improvements below. In particular,

reservoirs on our larger streams and their tributaries are being

filled with sediment at an alarming rate.

A large-scale comprehensive program for the rehabilitation of

the public range is needed if this land is to make its maximum

contribution to the national welfare.

What Is Federal Range?

The area of unreserved public land in the continental United

States under the jurisdiction of the Bureau of Land Management

is 171 million acres, of which 170 million acres are in the 1 1

Western States. Although this is generally called Federal range-

land, the Federal range, by definition, includes 141 million acres

of such land, together with 15 million acres of reserved public,

State, and private land within grazing districts, all of which are

administered by this Bureau.

Grazing districts are units of Federal range area varying from

3 to 9 million acres in extent, which are created and adminis-

tered under the provisions of the Taylor Grazing Act of 1934.

The area of unreserved public land within grazing distii< ts is

owned by the United States but is used by individuals princi-

pally for grazing and for various other purposes.

An established livestock operator may apply for the exclusive;

use of a specified area of public rangeland, or he may agree to

the use of an area jointly with other livestock operators. In

either ease, if he is qualified, he is granted an annual license, or

a permit for a period of years, to graze a specified number of

livestock for a specified season on a particular area of Federal

range ... in accordance with regulations issued by the Depart-

ment of the Interior. In return, the livestock operator pays a

moderate fee for these grazing privileges.

The numbers of livestock and seasonal use are limited to pre-

serve the productive capacity of the range. Ordinarily, the live-

stock operator must own or control land adequate to care lor the

livestock during the season when they are not on Federal range

or he must own or control water resources adequate to service

the Federal range on which he is permitted to graze.

A basic feature of the administration of grazing districts is the

use of advisory boards of local stockmen. Members of advisory

boards are elected for each district by the range users of the

districts—on a one-permit, one-vote basis.

These men possess a great deal of information and experience

regarding the use of rangelands. both private and Federal, within

their respective districts. Their information and their advice

have proved to be invaluable in the administration of the grazing

districts.

In addition to grazing districts, the Taylor Grazing Act pro-

vides for the administration of other federally owned land by

means of leases to individual stockmen or to small groups of

stockmen. These lands, known as Section 15 lands, since they

are administered under Section 15 of the Taylor Act, lie outside

of grazing districts. For the most part Section 15 lands consti-

tute minor portions of the grazing areas in which they lie and arc-

less susceptible to effective administration than public lands

within grazing districts.

Because of its physical characteristics, the Federal range is

principally suitable for grazing. Climatically it is mostly arid

and semiarid. Much of it is desert valley, mesas, plateaus,

broken by rough canyons and rugged desert mountain ranges.

Soils on a great deal of the area are thin, poorly developed and

highly alkaline. Practically none- of this land is suitable for crop

production but nearly all of it produces forage plants that are

edible by domestic livestock and wildlife. The forage may be

grass, shrubs, or weeds native to the area. Introduced species

of plants are to be found in only a few locations.



NORTHERN DESERT SHRUB. Typical of vast arec

with intermingled bunchgrass and forage plants

in parts of the Great Plains, the Intermountain West, and

of value as supplementary rangeland for established ranches

Production of forage per acre on the public range is low. It

has been estimated that the public range averages 70 pounds

per acre of air-dry forage comparable with 2,800 pounds per

acre for the average hay land of the United States. Forage

production per acre is necessarily low because of the natural

conditions prevailing on public rangelands. Income per opera-

tor in terms of meat, wool, and leather obtained from the use

of these lands, however, is among the highest of any type of agri-

culture in the United States. Use of large areas by efficient

methods of operation make this high production record possible.

The Federal rangelands are today in heavy demand for live-

stock grazing. Nearly 10 million head of livestock obtain their

feed at some season of the year from these lands. Because of

their seasonal character the Federal rangelands are often a vital

part of the rancher's livestock operations.

The public rangelands which produce more than forage for

livestock are in demand for purposes other than grazing. There

is extensive mining activity on the land—metals, petroleum and

other vital minerals. Uranium in the United States, for example,

is almost totally produced from public lands. Small tracts of

public lands are in great demand as sites for residences and recrea-

tional purposes in many areas. Timber, posts, and other forest

products are sold from sections of the public lands. In total,

these lands produce an annual revenue of nearly $40 million to

the Treasury of the United States. The revenue they produce

is six to seven times as great as the funds expended in their

administration.

Where Is the Federal Range?

The Federal range is located chiefly in the western third of the

United States. The map on page 7 shows the organized grazing

districts and also certain forested areas under the administration

of the Bureau of Land Management. Tn addition to these areas

of organized administration there are the Section 15 areas of

Federal range. The largest areas of public domain outside of

grazing districts are in the desert areas of southeastern California,

southwestern Arizona, and southern Nevada. There are other

scattered areas in Wyoming, Colorado, and Washington.

Nearly half of the total acreage within the grazing districts

is State or privately owned land. Only slightly more than one-

half is owned by the Federal Government. In many cases, the

areas of publicly and privately owned land are so closely inter-

mingled that it is impossible to show them separately on a small-

scale map. In some areas there are relatively solid blocks of

Federal land and in other areas relatively solid blocks of privately

owned on State land. Typically, however, the public and pri-

vate lands are closely intermingled. This intermingling of own-

ership creates serious problems of administration of the Federal

range. It also creates serious problems for any conservation pro-

gram for these lands. In many instances, it is wholly imprac-

ticable to consider Federal lands separately from the intermixed

private and State lands.

Of the total area of Federal land (exclusive of Alaska) under

the jurisdiction of the Bureau of Land Management, 99 percent



SOUTHERN DESERT SHRUB,

creosote and mesquite bru

A great area of southern Nevada and Utah, and most of Arizona and New Mexico, is composed of desert rangelands covered with

h, in which there is some grass and other plants suitable for forage. This range contributes to stabilized livestock operations.

is in the 1 1 Western States. Within these States, 23 percent of

the total land area is Federal land administered by the Bureau

of Land Management. Any program for rehabilitation of pub-

lic rangelands would, therefore, be primarily in the western third

of the Nation. Likewise, any problem affecting these lands is of

particular importance to the West. However, the influence of

such a program would be Nation-wide through the increased

production of animal products and the stabilization of a great

portion of the Nation's economy.

Why Are Some Lands Federal Range?

An accurate understanding of the Federal rangelands involves

some consideration of their history. At one time, three-fourths

of the entire United States was Federal land. As our country

acquired territory by purchase and treaty, this land became the

property of the Federal Government. About three-fourths of

the total area of Federal land has been disposed of, chiefly to

private individuals. Two-thirds of all the privately owned land

in the United States today was once Federal land. Twenty-

nine of the 48 States have been created out of the public domain.

In the settlement of the United States, the course of settlement

was predominantly from east to west, or from humid to semi-

arid and arid lands. Particularly in the western half of the

United States, settlement progressively moved to drier and drier

areas. In each decade and in each generation the most produc-

tive and the most accessible land was taken into private owner-

ship, and only the drier and more remote anas were left to

succeeding waves of settlers.

By 1934 when the Taylor Grazing Act was passed, most of the

land still remaining in Federal ownership was not suitable for

agriculture. Under the Homestead Act, the Desert Land Act,

the Enlarged Homestead Act, the Stock Raising Act, and other

laws, it was possible for anyone to acquire land with a minimum

outlay of cash. In general, the only requirements were: resi-

dence on the land, cultivation, and certain improvements. The

remaining public lands were used, with few exceptions, for the

grazing of livestock—but, of course, without authorization.

Paralleling this development of the acquisition of the public

lands by individuals was the program of reserving large areas

of Federal land for specific purposes. The national forests ol

the United Stales were chiefly created out of public land by

reserving certain tracts for this purpose. Likewise, the national

parks and Indian reservations were generally created in the

same manner. Some other types of Federal land-management

areas also had been established in this way. This reservation

process took lands of special qualities and reserved them from

disposal to individuals. These u.uts ol land have since been

managed for the purpose for which they were withdrawn.

By 1934, tlie vast majority of the public domain except for

special reservations, such as national forests -had been taken by

citizens under the various tonus of land-disposal laws. In that

year, a means for managing the "remnants" of public land was



provided in the Taylor Grazing Act. In addition to the provi- was classified as suitable for the purposes sought. The act also

sion for grazing districts—and for direct leasing of grazing land

—

provided for the direct sale of isolated or mountainous tracts,

the Taylor Grazing Act contained other important features. For It provided further for exchanges with States and private land

the first time, the law gave general authority for the classifica- owners. The Taylor Grazing Act was a comprehensive piece of

tion of public land. Applications for entry or use of the land legislation for the conservation and administration of the Federal

under other land laws were not to be approved unless the land range.



ORGANIZED MANAGEMENT AREAS
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GRAZING LANDS

GRAZING LANDS

O. AC. LANDS

GRAZING DISTRICTS. The general boundaries of grazing districts are shown above. Although the districts are "dotted" with private lands, they cannot be

shown on such small scale. Approximately 156 million acres of Federal range are in grazing districts, and there are an additional 13 million acres of rangeland

outside the districts (not shown here), which have been leased under section 15 of the Taylor Grazing Act. The checkered area in western Oregon represents

intermingled private lands and the revested Oregon and California railroad grant lands, which form one of the Nation's greatest reservoirs of Douglas-fir timber.



PRESENT CONDITION OF THE RANGE

EROSION CONDITIONS OF FEDERAL RANGELANDS.

measures can correct.

As a result of past and is eroding more rapidly than present conservation

The Federal rangelands still bear many of the scars incurred

during decades of unregulated grazing use. The normal wearing

down and building up of the earth's surface known as geologic

erosion has been speeded up by partial removal and change in

the protective plant cover. Deterioration of about half of the

total range area has progressed to a point where range manage-

ment alone may not protect the land from further depletion or

restore it to its original productiveness. Special land-treatment

measures must supplement range management to halt accelerated

soil erosion and secure a permanent cover of vegetation.

According to the best estimates now available, about 50 percent

of Federal rangelands are in a state of severe to critical erosion,

32 percent arc eroding moderately, and only 18 percent are in

a condition of slight to no erosion. Thus the major portion of

Federal rangeland is contributing to downstream sedimentation

and presents some of the most critical watershed problems of

our western river basins.

The heavy toll of range soil taken by wind and water erosion

is largely the result of a depleted plant cover. Perennial grasses

and browse plants affording the greatest protection to the soil

have been removed through drought, overuse and fire. Their

removal has encouraged the invasion and spread of undesirable

brush and trees until many millions of acres of once productive

rangeland are occupied today by sagebrush, mesquite, or junipers.

These species furnish little protective cover for the soil and lack

the mulch-producing qualities of grasses. Instead, the soil be-

tween the plants is exposed to the erosive forces of wind and

water. The porous topsoil is soon eroded away leaving a pave-

ment-like surface rendered even more impervious by the scaling

effect of silt particles. Rain or snow falling on these areas have

little opportunity to penetrate the soil in amounts adequate to

promote the reestablishment of grasses without the help ot arti-

ficial methods.



SOURCES OF WATER AND SEDIMENT

WATER AND SEDIMENT PRODUCING AREAS. The higher mountainous country has abundant precipitation and protect!'

water. The foothills and lowlands receive scanty rainfall, bear sparce vegetation, but are the major source of sediment.

vegetal cover and yields the bulk of the

It is estimated that the average annua] runoff from Federal

ranges in the major river basins of the West is 23 million acre-

feet of water, or only about 3 percent of the total annual flow

of the streams in the States west of the Mississippi. On the other

hand, it is estimated that Federal rangelands produce 320,000

acre-feet of sediments annually—exceeding the combined volume

of sediment discharged by the Mississippi and Colorado Rivers.

Converted to a weight basis, the annual sediment loss is equivalent

to nearly 500 million tons of soil. To transport this volume by

rail would require 244,846 trains of 50 cars each, with each car

carrying a load of 40 tons. From a watershed standpoint, there-

fore, we find the Federal rangelands yielding a minor volume

of usable water but producing a major portion of the sediment

in western river basins.

The enormous loss of soil by water erosion is the most spectacu-

lar loss from public lands as evidenced by surface appearance

and downstream damage. Untold millions of tons of soil are

also lost by wind erosion where soils are light and inadequately

protected by vegetation. Loss is most obvious on areas recently

denuded by range fires where the wind has an unobstructed

sweep of the soil. However, it proceeds gradually and frequently

unnoticed on large areas of sparsely vegetated rangeland.

As indicated in the above diagram, the high mountainous air. is.

well clothed with forests, receive tin heaviest precipitation and

yield the greatest volume of usable water. The lower foothill

and plains areas receive less precipitation but produce a dis-

proportionate amount of sediment. Federal rangelands fre-

quently occupy the latter location, an intermediate position

between the higher mountains and the water-consuming agri-

cultural valleys below.

In the following pages, measures are proposed which will cor-

rect the present condition of the range and restore the lull

productive capacity. These are discussed under the four major es-

sentials of a range rebuilding program which are: adequate

range management, fire protection, range revegetation and soil

erosion control.



MAJOR FEATURES OF A RANGE PROGRAM
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RANGE IMPROVEMENTS. Of major importance in the management of Federal rangeland are such range improvements as stock water developments, corrals,

range fences, and livestock and truck trails. These improvements assist in controlling distribution of livestock and assuring full use of the range.

The most important step in the rebuilding of deteriorated ranges

to maximum productivity is adequate management. Manage-

ment includes the regulated use of the range in such a manner

that numbers of livestock do not exceed the grazing capacity of

the range. Equally important is supervision to insure that live-

stock is grazed only during the proper season and is properly

distributed over the range to avoid excessive use in some areas

and under use in others.

If not damaged greatly, the ranges have considerable natural

recuperative powers which, when given a chance, will respond

to regulated use. When not overused, range plants regain their

normal vigor, regenerate rapidly, and produce sufficient foliage

to provide protection for the soil. Ranges in an advanced state

of deterioration may have to be excluded temporarily from graz-

ing use while restorative practices are applied.

Range improvements, such as those illustrated above, play an

important part in facilitating desirable range management prac-

tices. The location of livestock watering places is given primary

consideration in obtaining proper distribution of animals on the

range and securing uniform utilization of the available forage.

The distance between watering places varies with the topography

and the nature of the range. In rough country, the ideal dis-

tance between water should not exceed 1 mile. In level coun-

try, the distance may be increased to 3 miles and still obtain satis-

factory use of the forage.

In the foreground of the above photo, a spring has been de-

veloped and a permanent watering trough installed. It is lo-

cated at the edge of a long, flat valley and serves an extensive

area of range. A division fence has been constructed across the

valley at this point to control the movement of animals in the

valley and regulates the number using this portion of the range.

The fence crosses the watering trough so that water is available

to animals on either side of the fence line. On the right, a range

truck trail disappears in the distance, providing access to remote

parts of the range. Among other things, such roads facilitate

the distribution of stock salt, an important practice in securing

proper range utilization.

10



RANGE MANAGEMENT
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UNMANAGED vs. MANAGED USE OF RANGELAND. Good range-manogement practices, with livestock numbers adjusted to range forage productivity, and the

distribution of animals controlled by well-placed stock water, aids the natural restorative ability of the range to overcome the effects of misuse.

The first step in an adequate program of management on the

Federal range consists of complete adjudication of grazing priv-

ileges to qualified livestockmen. This means awarding grazing

privileges to livestockmen according to the provisions of the

Taylor Act. Grazing privileges are related to the productive

capacity of private land or amount of permanent livestock water

owned or controlled by the livestock operator. When adjudica-

tion of privileges is completed, ranges are subdivided into graz-

ing units or allotments and sound management plans are pre-

pared to guide and control grazing use. To attain these pro-

gram goals requires a comprehensive inventory of the range

forage, soil and water resources, and the various factors which

affect their use. Such information is essential to the preparation

of proper management plans and is basic to a determination of

proper livestock numbers and seasons of range use, the need and

location of range improvements, and the location of depleted

areas in need of treatment.

Over half of the Federal land in grazing districts requires

inventory surveys based on acceptable standards. Individual

examinations are needed on 13 million acres of scattered, un-

leased, Federal rangeland located outside of grazing districts.

Additional detailed surveys are needed for the establishment of

14,000 individual grazing allotments and the granting of 11,000

term permits in grazing districts. Preparation of management

plans and modernization of existing plans are required for 16,000

grazing units.

The lack of adequate surveys of the foregoing types is retard-

ing the application of desirable range management practices and

obtaining the best pattern of range use. These are essential

steps which should be completed before additional measures for

rebuilding the Federal range are undertaken. They arc also

necessary to the planning and installation of range improvements

on a large area of Federal range still in need of adequate live-

stock water and other management facilities.

11



PROTECTION FROM RANGE FIRES

Range fires generally cause some loss in range values. Of im-

mediate danger after a fire is the exposure of the soil to the

ravages of wind and water erosion. The unprotected soil is sud-

denly laid bare to the splash and washing action of untempered

rainstorms. Furthermore, as much as 2 inches of topsoil have

been observed to blow away during the remainder of a season

following a severe burn. In rough topography, sheet erosion

soon becomes shoestring and rill erosion, to be followed by the

cutting of gullies with tremendous soil losses and heavy down-

stream sedimentation.

Losses in range forage from range fires may continue for several

years and throw an undue burden of use on surrounding ranges

or force an uneconomic reduction in livestock numbers. Fires

also cause an impairment of the soil quality, which may require

many years to overcome. A lowering of soil quality often deters

the rapid reestablishment of desirable range forage species.

During recent years, an average of 250,000 acres of Federal

rangeland has burned over each year. With an adequate fire pre-

vention program, much of this loss would be avoided. Usually

about 60 percent of range fires are man-caused, while 40 percent

are set by lightning or other unavoidable causes. Lightning fires

cannot be prevented, but with adequate control facilities the area

burned can be held to a minimum.

Range fires, such as the one pictured above, burn furiously and

spread rapidly under the very dry atmospheric conditions pre-

vailing in the range country. Even though the cover of brush

and forage plants appears sparse, an uncontrolled range fire con-

sumes everything in its path. Even during seasons of favorable

rainfall—that produce an abundance of livestock forage—danger-

ous fire conditions exist as soon as the vegetation has become dry.

Immediate detection of range fires, followed by prompt fire sup-

pression action, is the best solution to avoiding losses from range

fires.

12



CONTROLLING RANGE FIRES

FIRE CONTROL. Destructi'

and dozers.

fires on rangelands can be controlled, but this requires trained fire fighters and modern fire fighting equipment ch as pumpers

A fire-protection program for Federal rangelands must include

an adequate stafT of trained personnel to organize and direct

fire prevention and control activities. To be most effective, the

fire-protection organization must be provided with sufficient mod-

ern and well-adapted fire-fighting equipment. Maintenance of

a good fire-detection system, including well-placed lookouts and

a modern communication system, will enable control forces to

reach fires while they are still small. Essential to a well devel-

oped protection force is an organization of fireguards employed

on a standby basis and residing at strategic locations in the range-

area. Also necessary are kits of fire-fighting hand tools located

near the guard for emergency use. Much of the range today is

protected by a system of this type.

Construction and maintenance of roads and trails into inacces-

sible, rough country is a primary requirement of adequate fire

protection. The above sketch illustrates a modern pumper and

a bulldozer in action combating a range fire that has spread

to an adjacent woodland area. Equipment of these types is ex-

tremely efficient in fighting both range and forest fires. The

dozer clears and scrapes a barrier lane around the fire, and the

pumper, with a large-capacity water tank, extinguishes the flame.

Use of equipment like this, however, is restricted to areas acces-

sible by roads and truck trails when- it can be moved to the scene

of the fire without loss of time.

Even with an effective fire-fighting organization and modern

equipment, the fire-protection problem cannot be solved without

the cooperation of the range user and the general public. Of

major importance in this connection is a continuing educational

program of fire prevention, carried out in cooperation with other

fire-control agencies, to acquaint the public with the need for

preventing and controlling fires. The increasing recreational

use of Federal rangeland makes it especially important that the

public be aware of the danger of range fires.

i:<



RANGE REVEGETATION

RANGE REVEGETATION. Mill

Such areas, like this reseeded

jded by fire and erosion, or hen

work to produce needed livestock.

by low-forage plants like sagebrush.

The revegctation of depleted and deteriorated rangeland offers

one of the most promising approaches to successfully rebuilding

the Federal range. Included in this category are the artificial

reseeding of rangeland and the restoration of native forage plants,

often called regrassing, by the elimination of low-value brush

and other competing vegetation. Opportunities for successfully

employing both of these methods exist on large areas of the Fed-

eral range.

The above photo portrays a successful reseeding of crested

wheatgrass which was established following a very severe burn

that completely denuded the area. The original stand of sage-

brush occupying the area produced a rather limited amount of

palatable forage which was available for a relatively short season

each year. Reseeding has increased the volume of forage by

nearly five times the quantity previously produced and has the

added advantage of being ready for grazing at an earlier date in

the season.

Reseeding of depleted ranges in much of the West has advanced

from the experimental stage and is now an accepted range re-

habilitation practice. Experience has gradually improved cul-

tural methods until opportunities for reseeding success are about

the same as for dry-land grain crops. Adaptable varieties of

range grasses have been developed, and, while crested wheat-

grass is the most widely planted species now in use, other promis-

ing varieties are becoming available. Techniques and varieties

still must be developed for the drier parts of the Southwest.

Depleted rangclands left unprotected by adequate vegetal cover

are subject to invasion by noxious weeds and poisonous plants

such as halogeton.

Limited areas of Federal rangeland are in need of reforesta-

tion. This need applies particularly to denuded areas for which

the primary value is watershed. Some tree planting is also

needed along water courses to stabilize stream channels and to

replace woody cover that has been destroyed.

14



RANGE RESEEDING

RANGE RESEEDING. Reseeding depleted rongelands with hardy, adapted varieties of grasses increases from 3 to 1

restores the much-needed protective covering for the soil.

olume of forage produced, and

Work is now in progress on the improvement of range reseeding

equipment, as well as in the refinement of cultural and seeding

methods and the development of suitable plant varieties through

selection and breeding. Experience has demonstrated, however,

the "poor economy" of attempting to reseed ranges without ade-

quate land preparation. The factors necessary to successful re-

seedings are: preparation of a seedbed, elimination of undesirable

competing vegetation, use of adaptable species, and adequate

protection for the new seeding.

The cost ol meeting these requirements is obviously greater

than merely broadcasting seed over an area of depleted range-

land, but the superior results obtained justify the increased in-

vestment. A depleted range successfully reseeded will produce

from 3 to 10 times the value of forage produced prior to re-

seeding. In addition to the increase in forage, the reseeded

grass-cover more effectively protects and restores the fertility of

the range soil.

The sketch above depicts the first step in the reseeding ol

sagebrush range. In this operation the seedbed is being pre-

pared by destroying the sagebrush with a heavy offset disk. The

disk also tills the soil to a depth of several inches, breaking up

impervious crusts and improving the moisture-absorbing capacity.

Remnants of the sagebrush are left on the surface of the soil as

protection against wind erosion.

During the fall season following the preparation of the seedbed

and elimination of competing vegetation, the area is seeded using

a standard grain drill designed for dry-land planting. By this

time, the tilled soil has settled and become somewhat linn, afford-

ing better conditions for germination of grass seed. Also, it is

at this season of the year that much of the range capable of being

reseeded is likely to receive some rain. Good soil moisture lol-

lowing the seeding operation assures prompt germination and

early establishment of a successful stand of grass.

13



RESTORING NATURAL VEGETATION

WEEDS INTO GRASS. Clearing weeds and unwanted shrub from rangelands makes grass restoration possible. Soil nutrients and moisture, formerly used by

competing low-forage plants, are made available to the native grasses. This "before" and "after" land in Colorado, shows what can be accomplished.

A comprehensive program of revegetating depleted Federal

rangelands requires the use of other methods of restoring a de-

sirable plant cover. It is estimated that 22 million acres of Fed-

eral rangeland are in need of some form of revegetation. (See

revegetation map on p. 23.) About one-half of this area is sus-

ceptible to successful reseeding, using presently known methods.

The other half can be successfully regrassed under natural condi-

tions if competing undesirable brush species are eliminated.

Heretofore, various types of rails and other mechanical meth-

ods have been used in eradicating unwanted brush. More re-

cently, chemicals sprayed from low-flying planes have shown

promise of accomplishing an effective and economical job of

brush control. When brush is removed, the moisture and plant

nutrients that formerly nourished the brush are available to re-

store the impoverished native grasses.

In order to successfully employ regrassing methods, it is essen-

tial that remnants of the original stand of forage persist under

the over-story of brush. These should be sufficiently well dis-

tributed over the area so that when the brush is removed the

forage plants—released from competition—will respond quickly

and soon spread to adjacent areas. Regions receiving some

growing-season rainfall, such as the Great Plains and ranges ly-

ing at higher elevations, are most susceptible to successful regrass-

ing methods. There are also ranges in parts of the Southwest

which can be considerably improved by using these methods.

Many brush-covered ranges, however, do not have enough of

the original forage plants to satisfactorily regenerate a new stand.

The photo shows the response of native vegetation to the re-

moval of sagebrush. In this instance, sagebrush on the right has

been nearly eliminated through the use of a disk plow. A good

growth of forage plants has resulted. The sagebrush on the left

has been left untouched and is producing only a partial stand of

palatable forage plants.
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SOIL-EROSION CONTROL
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EROSION CONTROL STRUCTURE. In many cases, detention structures are i

one, break the force of the flood, check erosion, and store water for stock

o control flood crests of sporadic

waterspreading on nearby range.

rvoirs, like this

An adequate program of soil-erosion control for the Federal

ranges must be approached on the basis of individual watersheds.

Control of erosion is inextricably related to control of water

runoff, and downstream water needs must be taken into account

when erosion-control plans are developed. Hence, river-basin

surveys of water resources and needs are extremely valuable to

the intelligent planning of erosion control on a particular

watershed.

Runoff from the watershed must be retarded sufficiently to

retain the sediment load but water needed by downstream users

must not be detained too long if losses are to be avoided through

evaporation and deep percolation into the soil. Erosion control

structures must be designed, therefore, to desilt and bypass the

bulk of the water yet hold enough back to diminish the destruc-

tive crest of a flood. Runoff temporarily detained is released

at a slower rate and its erosive force much reduced. Thus, down-
stream users are benefited by a lowering in runoff intensity and

reduced sedimentation.

Years of experience in the control of soil erosion on rangeland

has developed a group of tried and proven practices, although

much remains to be learned about conservation treatment of

rangeland. These practices are all based on the principle of

reducing the velocity of runoff and taking the peak off of flood

crests. The photo shows an example of a small detention struc-

ture functioning according to design. While the major volume

of the runoff has been permitted to move downstream, a small

portion has been retained to furnish livestock water and improve

the soil moisture in the impoundment area.

Where vegetation is sparse or lacking, contouring with deep

furrows may aid in detaining runoff on areas subject to severe

sheet erosion. The increase in soil moisture afforded by the

furrows encourages the establishment of vegetation. The furrows

also trap sediment flows from the area until the vegetation has

developed sufficiently to protect the soil.
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RANGE WATERSPREADING

SOIL EROSION CONTROL BY WATERSPREADING. Flood water

water utilized in producing more forage. The various structu

dikes; D. Spreader dikes; E. Contour furrows.

diverted from an eroding gully to the adjacent flood plain where the silt is trapped and the excess

s making up the system are identified as follows: A. Diversion dam; B. Floodway; C. Baffle

Small gullies usually can be controlled by means of "checks" and

"plugs." Large, active gullies require detention structures to

retard a substantial volume of the runoff for later release at much
reduced rates of flow. Where feasible, the entire flow may be

diverted from the gully and spread over adjacent flood plains

to dissipate the sediment load and utilize the flood water in the

production of forage. The volume of forage produced on water-

spreading areas frequently exceeds the original quantity by

several times.

The above sketch diagrams the operation of a range water-

spreading system. Flood water is diverted from the eroding

gully and its erosive force is literally "worn out" by directed flow

between the dikes. Lowering the velocity of the water retains

it on the soil longer and permits greater penetration, thus restor-

ing needed soil moisture.

Detention and waterspreading structures permit the gullies to

stabilize and heal, thus reducing heavy sedimentation as a result

of channel scouring. Moisture so conserved helps to build up

and restore soil moisture lost by deepening gullies.

When range rehabilitation practices are applied singly or in

combination to restore the most beneficial flow of a particular

stream basin, the operation is called "watershed treatment."

The principal objectives of treatment are conservation of water

and prevention of soil erosion. Obtaining the highest controlled

yield of usable water is the ultimate product of watershed treat-

ment, while securing the maximum sustained yield of forage is

the goal of range rehabilitation. Since the same practices are

employed on rangelands in reaching both objectives, the two

terms are frequently used interchangeably. The principal dif-

erence lies in the dominant use of subsequent management of

the land. The conservation of soil and moisture is inseparable

from good range management—to the same extent that it forms

the basis of watershed management.
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WATERSHED TREATMENT

WATERSHED TREATMENT OF LOGAN GULCH. A series of eight small detention and diversion dams holds back ftoodwaters and spreads the runoff over the flood

plain in Logan Gulch, a tributary of Wind River in Wyoming, in the headwaters of the Missouri. A "pilot" project, Logan Gulch demonstrates the principles of soil

and moisture conservation on public domain lands, and the benefits of watershed treatment.

An illustration of the watershed approach in the headwaters of

the Missouri River is found in the pattern of treatment planned

for Logan Gulch, a minor tributary of Wind River in Wyoming.

Logan Gulch includes a total of 54 square miles of drainage area

above the lowest point planned for treatment. Carefully calcu-

lated runoff statistics indicate a maximum 24-hour discharge of

1,880 acre-feet of water resulting from the greatest storm expected

during a 50-year period.

A series of eight small dams, of which two are detention and

six are diversion structures, will reduce the 24-hour discharge to

760 acre-feet and spread the flood crest over a proportionately

longer period of time. Water diverted by the six diversion dams

will be spread through a system of dikes covering an area of

500 acres. Contour furrows will be established on 3,000 acres

of the drainage area, providing for additional retention storage of

843 acre-feet of storage as well as rejuvenation of the range forage.

The forage now produced in Logan Gulch is sufficient to carry

500 head of cattle or horses or 2,500 head of sheep on a year-long

basis. The increase in forage as a result of the Logan Gulch

treatment will carry an additional 150 cows or an additional 750

sheep. As a result of the stabilized watershed, the total carrying

capacity of the area will be an assured future resource.

Other benefits of the treatment will be the retention of an

annual average of 200 acre-feet of silt, the reduction of down-

stream flood damage, regulation of stream flow, stockwater sup-

plies, and a halting of further deterioration of the range. When
completed, the pattern of treatment applied to Logan Gulch will

serve as a pilot for the treatment of other tributaries in the Wind

River watershed. Although every river basin will require its

own definite pattern of watershed treatment, the experience

gained in designing structural measures for Logan Gulch will be

helpful in solving watershed problems in other western river

basins.
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THE RANGE REBUILDING JOB

Rebuilding the Federal rangelands to achieve the program ob-

jectives discussed in the preceding pages is an enormous job.

Although accomplishments since the passage of the Taylor Act

have been substantial, they represent less than 10 percent of the

total job yet to be done. Excellent progress has been and is

being made on the adjustment of livestock numbers to the carry-

ing capacity of the range. Much remains to be done, however,

in the application of desirable range management practices on a

large portion of the Federal rangelands.

Effective use has been made of the available facilities in com-

bating range fires, but far too much area is burning over annu-

ally because of inadequate fire-control equipment and organi-

zation. A gross area of 17 million acres of rangeland has been

given partial conservation treatment. At this rate, 100 years

will be required to complete the job. Range reseeding has been

progressing at an average rate of 40,000 acres per year. When

compared to the 22 million acres in need of revegetation, the

present rate of reseeding is almost inconsequential. Material

losses in resource values are reflected each year in the volume of

uncompleted conservation work. Even so, the present progress

of range improvement and conservation work is in a large meas-

ure due to substantial contributions made by the livestockmen

who use the ranges. Information is not available to show the

total of these contributions; however, in the past 2 years these

contributions have amounted to over a million dollars annually,

or the equivalent of approximately 7"/2 cents per animal-unit-

month of livestock grazed.

What Must Be Done

The major jobs to be undertaken before the range rebuilding

program is completed are as follows

:

1. Improved range management, including range surveys

and inventories on 90,000,000 acres.

2. Improved fire protection on 1 70,000,000 acres.

3. Watershed treatment work on 90,000,000 acres in-

cluding:

a. Revegetation of 22,000,000 acres.

b. Construction of 40,000 water conservation and

erosion control dams.

c. Waterspreading structures on 2,400,000 acres.

4. Range management improvements including

:

a. 38,500 range stockwater developments.

b. 68,280 miles of range fencing.

c. 25,500 miles of livestock and truck trails.

d. 1 ,650 corrals, loading chutes, etc.

5. Pest and rodent control on 62,000,000 acres.

Detailed planning must await the availability of funds; how-

ever, most of these jobs, if adequate funds were available, could

be completed in a 20-year period. Because of the seasonal nature

of the work, the range revegetation program would require a few

years longer. The total program may cost from 400 to 500 million

dollars to complete—a sum that compares favorably with invest-

ments in single water-resource developments that affect much

smaller areas of land.
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PROGRAM RETURNS

The range rebuilding program when completed will produce:

I

/Wore range forage. Conservative estimates place the increased carrying capacity

resulting from lull development oj the Federal rangelands .it 30 percent. This

increase in forage will add stability to range livestock ranehes dependent on the use

of the Federal range.

2
More livestock products. More range forage means an increase in the production

of meat, wool, and leather to meet the demands of our growing population and the

requirements for national defense. The potential increase may provide a maximum

additional 200 million pounds of beef annually or its equivalent in mutton and wool.

3
Greater protection of public lands. Improved management, fire protection, and

complete conservation treatment of the Federal rangelands will halt further deteriora-

tion from accelerated soil erosion and unwise use, and will provide permanent

protection for one of our important natural resources.

4
More usable wafer. With fully vegetated watersheds,compIete erosion control and

restored ground water, the resulting regulated stream flow from the Federal range-

lands will produce more usable water for downstream domestic, agricultural, munici-

pal, and industrial needs.

5
tess downsfreom sed/menfafi'on. Retaining silt flows on the watersheds and in

stabilized stream channels will protect investments in and extend the useful life of

downstream reservoirs, power installations, irrigation works, and other water resource

developments.

6
More flood control. Detaining a portion of the excess runoff on the watersheds for

later release will level off the crests of destructive floods and prevent damage to down-

stream property and improvements.

7
More wildlife. An increase in wildlife values has already been demonstrated with

improved management of the Federal rangelands. Further increases in these values

can be expected with greater forage production and an abundance of well-distributed

water developments on the range.

8
More recreational opportunities. The Federal rangelands are by law accessible to

the public at all times. Added recreational values would result from more wildlife.

improved vegetal cover, greater accessibility of scenic areas and the development of

special recreational-use areas.
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CONCLUSION

Since the passage of the Taylor Grazing Act, considerable progress

has been made in arresting accelerated deterioration of the Fed-

eral rangelands. Present restorative programs, however, are in-

adequate to keep abreast of continuing deterioration of a large

portion of the range area. A comprehensive program is needed

to restore the Federal rangelands to maximum productive capac-

ity and to perpetuate their resource values.

The Bureau of Land Management's proposed program for

rebuilding the Federal rangelands consists of four major lines

of approach: adequate range management, protection from fire,

range revegetation, and soil and water conservation.

Adequate range management includes a comprehensive inven-

tory of the various factors affecting range use. On the basis of

this inventory, management plans are formulated. Decisions are

made as to the numbers of livestock to use the range, seasons of

use, the need and location of range improvements, and the need

of protection and restoration of the range.

Protection of the range from destructive fires is an important

part of rebuilding rangelands. Fires destroy protective cover and

hasten erosion. Weeds, too, find competition reduced in fire-

seared land and thereby get a firm foothold. Fire protection and

control requires investment in modern fire-fighting equipment.

The reseeding of depleted rangelands and treatment to en-

courage natural revegetation on lands taken over by low-value

shrubs means more forage for livestock, as well as increased resist-

ance to weeds and erosion. The restoration of native forage

plants and reseeding to range grasses have been demonstrated

experimentally to increase forage from 3 to 10 times.

The control of disastrous erosion—which has already destroyed

millions of acres of rangeland—is one of the chief aims of the

Bureau of Land Management's range program. The construc-

tion of detention and diversion structures—which check flood

crests, reduce the velocity of water and the severity of erosion,

and spread water on adjacent rangelands to increase the produc-

tion of forage—has been shown practicable in "pilot" western

drainage systems.

A pattern of practices embodied in these approaches and ap-

plied to a particular drainage basin also constitutes watershed

treatment. This interpretation is highly significant in western

river-basin development, where Federal rangelands make up a

very important area of the several river-basin watersheds.

The proposed program is multiple-purpose in scope and will

produce valuable benefits in increased forage, livestock products,

usable water, wildlife, and recreation. It will provide for pro-

tection of the public lands, reduction of sedimentation, and assist

in the control of destructive floods. Accompanying these more

direct values will be a strengthening of the local economy depend-

ent on the use of the Federal rangelands. Such a program will

not only benefit the West, but it will make a definite contribution

to American security and national prosperity.

*Vh,
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RANGE REVEGETATION. The areas of Federal rangeland shown above are in need of revegefation, and are suitable for reseeding and restorat

encourage the growth of native forage plants.
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